which has only one non-zero eigenvalue, and the material can sustain only one stress states proportional to S , i.e. p the transmittance relation for the coefficients of adjacent layers can be obtained as, 
S.1 Scattering of cylindrical layered cloak with perfect PM materials
(1)
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( 1) 1 The pseudo pressure in each layer can then be determined by Eqs. (S6-S8).
S.2 Scattering of cylindrical layered cloak with imperfect PM materials
For the cylindrical cloak with imperfect PM material, the pressure in background 
At the outer boundary of the cloak, the continuous condition between the solid and background fluid is fulfilled by The scattering coefficient in the background fluid can then be determined as, 
In the numerical calculation, the cloak shell is discretized into about 120 thin layers.
S.3 Determination of TSCS
Having the scattering coefficient n b , the total scattered energy can be calculated using following integral along a circle with radius sc r enclosing the cloak shell, 
For the full wave simulation of the latticed cloak, Eq. (S14) is directly used in the TSCS calculation by numerical integration.
S.4 Effective density of the PM material
Since the PM lattice is solid and there is no resonance happens in the considered frequency regime, the effective density can be simply calculated by its volume average. As a justification, we plot in the figures below the dynamic effective densities of the PM material along the r-and theta-direction within ka=[0, Pi]. We adopt the same method retrieving the dynamic effective density as that in [3] . The left panel and right panel are the densities retrieved from the most inner layer and most outer layer of the cloak, respectively. It is seen from the figure that the density anisotropy of the PM material is negligible and very close to the volume average.
